Synthetic polymers offer control over composition, architecture, mechanical properties and degradation kinetics. Predictable sterilization of synthetic polymeric scaffolds made from low temperature melting polymers, remains a challenge to clinical translation. We previously demonstrated successful room temperature sterilization of electrospun polycaprolactone scaffolds (ePCL) using peracetic acid (PA). The current paper investigates the effects of PA sterilization on two different scaffolds types-ePCL and commercially available porous polystyrene (Alvetex ® ) scaffolds using mouse calvarial osteoblasts cell line (MC3T3) and Live-Dead Assay. We report cytotoxicity in PA-treated ePCL scaffolds (PA-ePCL), while control scaffolds strongly supported cell survival. Treatment of PA-ePCL scaffolds with known methods of PA residual elimination (sodium thiosulfate, catalase, washing and aeration) had minimal effect on MC3T3 survival. However, incubation in 80% ethanol for 30 min successfully eliminated the toxic PA residuals and restored scaffold cytocompatibility. On the other hand, PA treatment of Alvetex ® scaffolds induced diametrically opposite effects: cell survival and proliferation was enhanced after PA exposure and these responses were reversed following ethanol wash. These results suggest that PA treatment can induce different biological effects based on polymer chemistry and scaffold architecture and presents interesting opportunities to modulate biological properties of tissue engineering scaffolds. Appl. Sci. 2019, 9, 3682 2 of 12 and polysaccharides [5] [6] [7] [8] , as well as scaffold-based tissue engineering approaches [9] [10] [11] [12] [13] . Currently, complex 3D tissue constructs are being engineered by culturing specific cell types in microenvironments that mimic the biochemical and mechanical aspects of natural extracellular matrix. Foremost among the list of requirements of implanted tissue engineered scaffold is its cytocompatibility. Beyond this basic requirement, the scaffolds need to be conducive to cell attachment, migration, proliferation, differentiation and maintenance of cell phenotype [14] [15] [16] [17] .
Introduction
Organ failure due to infection, injury or disease is a major health care issue that places enormous burden on the national economy. Restoration of structure and function of these tissues is essential for maintenance of quality of life. Current strategies include transplantation of grafts, mechanical devices and artificial prostheses. However, neither of these options result in satisfactory long-term outcomes. Tissue engineering is a promising strategy that attempts to create functional tissues by implanting synthetic or natural biomaterials that eventually are replaced by host tissue [1] .
Strategies promoting tissue regeneration include cell-based approaches (involving transplantation of autologous/allogeneic cells [2] [3] [4] , use of biological molecules including growth factors, DNA
Scanning Electron Microscopy
Air-dried electrospun scaffolds (before and after various sterilization protocols) were mounted on aluminum stubs using standard double-sided tape, sputter coated with gold and examined at an accelerating voltage of 20 kV using JEOL JSM 5610LV (Peabody, MA, USA) scanning electron microscope (SEM). Average fiber diameters were calculated from a total of 50 randomly selected fibers from corresponding SEM images using Image J (NIH). For imaging cells seeded onto scaffolds, the scaffolds were fixed in 2.5% glutaraldehyde, sequentially dehydrated in ethanol, followed by 5 min incubation in gradations of hexamethyldisilazane (HMDS, Sigma, Saint Louis, MO, USA) prior to imaging. Alvetex scaffolds were also imaged under the same conditions.
Scaffold Sterilization
The scaffolds on coverslips were sterilized using previously identified conditions for peracetic acid (PA) sterilization. Stock PA (390,000 ppm) was diluted in 20% ethanol to 1000 ppm and ePCL were incubated for 15 min at room temperature. This group will be referred to as PA-ePCL. Control scaffolds were treated with 70% ethanol for 30 min and referred to as Ctrl-ePCL. All scaffolds were washed thrice with 30 mL of DI water (10 min each) before cell seeding.
Cytotoxicity Assay
For the experiments listed in Sections 2.5-2.7 below, we used Live/Dead assay (Life Technologies) at 24 h after cell seeding to screen the scaffolds for cytotoxicity. A total of 20,000 MC3T3 cells were seeded at the center of scaffold and retained within a sterile 10mm diameter, glass-cloning ring (Corning). Cells were cultured in DMEM (Dulbecco Modified Eagle Media) with 10% FBS (Atlanta Biologicals, Flowery Branch, GA, USA) and 1% antibiotic/antimycotic (Invitrogen) at 37 • C and 5% CO 2 for 24 h. The assay was performed according to manufacturer's instructions and scaffolds were imaged at 5 different fields using Nikon fluorescence microscope. Live cells with esterase activity will emit green fluorescence while dead cells with exposed DNA emit red fluorescence. Representative images are presented as an overlay of green and red channels at 10× magnification for all experiments. Cells cultured on tissue culture polystyrene (TCPS) were used as positive controls.
Chemical Neutralization and Physical Decontamination
PA is a powerful oxidizer and is available in an equilibrium mixture of peracetic acid (39%), hydrogen peroxide (6%) in acetic acid. We investigated PA neutralization using 2% sodium thiosulfate (STS, Sigma, Saint Louis, MO, USA), a known reducing agent [31] and hydrogen peroxide quenching using catalase (0.1 mg/mL). Further, we also adapted the aeration protocol currently used to eliminate residuals following EtO sterilization. After chemical neutralization with STS and catalase, we placed PA-treated and control ePCL scaffolds in a custom chamber and purged with air for 18 h to effect decontamination and elimination of PA residues. After aeration, the scaffolds were washed in DI water (3× for 10 min each) prior to cell seeding.
PA Quenching Using Ethanol
Since ethanol is used to improve wetting characteristics of hydrophobic scaffolds and has molecular size similar to PA, we hypothesized that ethanol could effectively desorb PA from electrospun scaffolds. Accordingly, we quenched PA-scaffolds in 80% ethanol for 30 min followed by washing thrice in DI water (10 min each), prior to cell seeding.
Cell Proliferation Assay
Having observed the reversal of cytotoxicity in PA-ePCL after ethanol quenching, we evaluated if these biological effects were stable over time. In order to verify if PA-induced cytotoxicity was specific to ePCL, we chose to study commercially available Alvetex scaffold (Reinnervate Ltd.
Durham, UK). The rationale behind this choice was that it was made from polystyrene; the scaffolds have macropores and they do not have nanofibrous architecture. Four groups were accordingly identified-electrospun PCL treated with PA (PA-ePCL), PA-treated electrospun PCL quenched with ethanol (PA-ePCL+EtOH), Alvetex scaffolds treated with PA (PA-Alv) and PA-treated Alvetex quenched with ethanol (PA-Alv+EtOH). Control scaffolds, disinfected with 70% ethanol for 30 min, were designated Ctrl-ePCL and Ctrl-Alv. All scaffolds were washed thrice in PBS for 10 min each prior to cell seeding. MC3T3 cells were seeded at a density of 10,000 cells/cm 2 and a modified MTS assay (Promega, Madison, WI, USA) performed on days 1 and 7 [32] . Briefly, cell-seeded scaffolds were washed with PBS at designated time points and incubated with MTS reagents for 2 h. The scaffolds were then boiled in 1% Triton X-100 lysis buffer to ensure MTS product was removed from the scaffolds and cells. The supernatant was then read for absorbance at 490 nm on a BioTek Synergy 2 microplate reader.
Statistical Analyses
Experiments were performed in triplicate and repeated twice to improve validity. Optical density (OD) measurements were analyzed using a mixed-model, repeated-measures ANOVA. Since OD was skewed, it was analyzed on the log scale and then the results back transformed to the original units and expressed as ratio of absorbance at day7:day1. SAS software was used for all analyses (SAS Institute, Inc., Cary NC, USA).
Results

Scaffold Generation
The scaffolds (75-100 µm thick) generated from both solvent systems (FAA (Formic acid: Acetic acid) and HFP (Hexafluroisopropanol)) yielded fibrous scaffolds; however, the type of solvent had the greatest impact on the dimension of the fibers. While PCL electrospun from HFP showed a typical bimodal distribution of fiber diameters (average 1.37 µm), fibers electrospun from FAA were on average 6 times smaller (0.21 µm) and also had more uniform fiber size distribution ( Figure 1 ).
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Scaffold Generation
The scaffolds (75-100 µ m thick) generated from both solvent systems (FAA (Formic acid: Acetic acid) and HFP (Hexafluroisopropanol)) yielded fibrous scaffolds; however, the type of solvent had the greatest impact on the dimension of the fibers. While PCL electrospun from HFP showed a typical bimodal distribution of fiber diameters (average 1.37 µ m), fibers electrospun from FAA were on average 6 times smaller (0.21 µ m) and also had more uniform fiber size distribution ( Figure 1 ). 
PA Sterilization on Cellular Viability
Since PA sterilization does not induce any physical change in ePCL, we expected no significant effects on their cytocompatibility. However, the viability of MC3T3 showed completely different profiles when cultured on Ctrl-ePCL scaffolds and PA-PCL after 24 h. Live/dead staining ( Figure 2 ) revealed robust cell attachment and survival on Ctrl-ePCL while PA-ePCL was completely cytotoxic. There was a significantly smaller number of cells on PA-ePCL and all were dead within 24 h.
It is also interesting to notice the effects of PA on ePCL scaffolds electrospun from different solvents-HFP and FAA ( Figure 3 ). It can be seen that PA treatment of ePCL generated from HFP was less cytotoxic compared to those fabricated from FAA. Even though greater number of cells survived on HFP generated scaffolds, they showed altered morphology. These results indicated that in spite 
It is also interesting to notice the effects of PA on ePCL scaffolds electrospun from different solvents-HFP and FAA ( Figure 3 ). It can be seen that PA treatment of ePCL generated from HFP was less cytotoxic compared to those fabricated from FAA. Even though greater number of cells survived on HFP generated scaffolds, they showed altered morphology. These results indicated that in spite of having the same polymer, the adsorption profile of PA and subsequent biologic response differed based on the solvent used for electrospinning. Fourier transform infrared (FTIR) analysis failed to detect any difference between the scaffold types (data not shown). Since ePCL generated from FAA had favorable scaffold morphology and was associated with significant cytotoxicity following PA treatment, we focused all subsequent experiments on these scaffolds.
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Chemical Neutralization and Physical Decontamination
As can be seen from Figure 4 , neither STS (Sodium thiosulfate) nor catalase was cytotoxic at the concentrations used in the experiments. Incubation of PA-ePCL with STS did not improve the cytocompatibility profile while catalase treatment indicated a weak potential to support cell survival. There was an increase in the number of attached cells as well as a higher proportion of live cells. These results show that STS was not adequate to neutralize or eliminate the adsorbed PA residuals while catalase was mildly effective. PA-ePCL, aerated for 18 h, showed a remarkable decrease in the number of dead cells with a concomitant increase in living cells even though the cell density is significantly less than the controls. This result suggests that aeration was moderately effective in improving scaffold cytocompatibility. of having the same polymer, the adsorption profile of PA and subsequent biologic response differed based on the solvent used for electrospinning. Fourier transform infrared (FTIR) analysis failed to detect any difference between the scaffold types (data not shown). Since ePCL generated from FAA had favorable scaffold morphology and was associated with significant cytotoxicity following PA treatment, we focused all subsequent experiments on these scaffolds. 
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As can be seen from Figure 4 , neither STS (Sodium thiosulfate) nor catalase was cytotoxic at the concentrations used in the experiments. Incubation of PA-ePCL with STS did not improve the cytocompatibility profile while catalase treatment indicated a weak potential to support cell survival. There was an increase in the number of attached cells as well as a higher proportion of live cells. These results show that STS was not adequate to neutralize or eliminate the adsorbed PA residuals while catalase was mildly effective. PA-ePCL, aerated for 18 h, showed a remarkable decrease in the number of dead cells with a concomitant increase in living cells even though the cell density is significantly less than the controls. This result suggests that aeration was moderately effective in improving scaffold cytocompatibility.
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PA Quenching with Ethanol
The effect of quenching PA-treated scaffolds in 80% ethanol for 30 min is illustrated in Figure 5 . As can be seen, ethanol treatment fully restored the scaffold cytocompatibility to levels comparable to controls. The cell density, flattened cell morphology and the proportion of live cells were similar to that of ethanol disinfected scaffolds. Scanning electron microscopy demonstrated similar cell spreading behavior on ethanol quenched PA-ePCL compared to controls ( Figure 6 ). As can be seen, STS had no effect on cell viability; catalase was able to partially recover cell survival. Catalase combined with extensive aeration was more effective in overcoming the cytotoxic effects of PA treatment. It is important to note that control ePCL scaffolds exposed to STS, catalase and aeration protocols showed robust cell survival (left panel).
The effect of quenching PA-treated scaffolds in 80% ethanol for 30 min is illustrated in Figure 5 . As can be seen, ethanol treatment fully restored the scaffold cytocompatibility to levels comparable to controls. The cell density, flattened cell morphology and the proportion of live cells were similar to that of ethanol disinfected scaffolds. Scanning electron microscopy demonstrated similar cell spreading behavior on ethanol quenched PA-ePCL compared to controls ( Figure 6 ). 
Cell Proliferation (MTS) Assay
We established the MTS standard curve using different numbers of MC3T3 (R 2 = 0.9981, data not shown) to validate the assay protocol. The most obvious inference from Figures 7 and 8 is that there is a significant increase in cell numbers from day 1 to day 7 in all groups with the exception of PA-ePCL group. This is consistent with the previous observation from Live/Dead assay and confirms the cytotoxicity of PA treatment. Importantly, there is no statistically significant difference in the day 1 cell viability between Ctrl-ePCL and PA-ePCL+EtOH groups (p = 0.9079). This indicates the effectiveness of ethanol quench in overcoming the negative effects of PA. We further notice that despite having similar number of cells at day 1, Ctrl-ePCL and PA-ePCL+EtOH were significantly different in their ability to support cell proliferation at day 7 (p = 0.013). In both cases, the increase in cell numbers was moderate (ranging from 25-60%). Figure 7 . Cell proliferation data from MTS assay. Raw OD from 1-day and 7-day culture of MC3T3 osteoblasts across different substrates. All substrates show positive cell proliferation from day-1 to day-7 with the exception of ePCL treated with PA. There was no detectable signal at day-1 and day 7 indicating complete cytotoxicity of these scaffolds following PA exposure. Alvetex on the other hand showed increased cell proliferation after PA exposure. PA effects were effectively neutralized following ethanol wash. 
We established the MTS standard curve using different numbers of MC3T3 (R 2 = 0.9981, data not shown) to validate the assay protocol. The most obvious inference from Figures 7 and 8 is that there is a significant increase in cell numbers from day 1 to day 7 in all groups with the exception of PA-ePCL group. This is consistent with the previous observation from Live/Dead assay and confirms the cytotoxicity of PA treatment. Importantly, there is no statistically significant difference in the day 1 cell viability between Ctrl-ePCL and PA-ePCL+EtOH groups (p = 0.9079). This indicates the effectiveness of ethanol quench in overcoming the negative effects of PA. We further notice that despite having similar number of cells at day 1, Ctrl-ePCL and PA-ePCL+EtOH were significantly different in their ability to support cell proliferation at day 7 (p = 0.013). In both cases, the increase in cell numbers was moderate (ranging from 25-60%). 
We established the MTS standard curve using different numbers of MC3T3 (R 2 = 0.9981, data not shown) to validate the assay protocol. The most obvious inference from Figures 7 and 8 is that there is a significant increase in cell numbers from day 1 to day 7 in all groups with the exception of PA-ePCL group. This is consistent with the previous observation from Live/Dead assay and confirms the cytotoxicity of PA treatment. Importantly, there is no statistically significant difference in the day 1 cell viability between Ctrl-ePCL and PA-ePCL+EtOH groups (p = 0.9079). This indicates the effectiveness of ethanol quench in overcoming the negative effects of PA. We further notice that despite having similar number of cells at day 1, Ctrl-ePCL and PA-ePCL+EtOH were significantly different in their ability to support cell proliferation at day 7 (p = 0.013). In both cases, the increase in cell numbers was moderate (ranging from 25-60%). Figure 7 . Cell proliferation data from MTS assay. Raw OD from 1-day and 7-day culture of MC3T3 osteoblasts across different substrates. All substrates show positive cell proliferation from day-1 to day-7 with the exception of ePCL treated with PA. There was no detectable signal at day-1 and day 7 indicating complete cytotoxicity of these scaffolds following PA exposure. Alvetex on the other hand showed increased cell proliferation after PA exposure. PA effects were effectively neutralized following ethanol wash. Figure 7 . Cell proliferation data from MTS assay. Raw OD from 1-day and 7-day culture of MC3T3 osteoblasts across different substrates. All substrates show positive cell proliferation from day-1 to day-7 with the exception of ePCL treated with PA. There was no detectable signal at day-1 and day 7 indicating complete cytotoxicity of these scaffolds following PA exposure. Alvetex on the other hand showed increased cell proliferation after PA exposure. PA effects were effectively neutralized following ethanol wash. Figure 8 . Differential effects of PAA on various substrates. Data is presented as a ratio of optical densities from day 7 to day 1 to account for significant differences in initial (day 1) cell attachment on different surfaces. Since each scaffold serves as its internal control, this approach allows comparison of cell proliferation across scaffolds. While ES+PA+ EtOH supported early cell survival and limited cell proliferation, it was significantly lower than Ctrl ES. PA+ Alvetex showed maximal cell proliferation, which decreased following ethanol wash.
In complete contrast to ePCL, Alvetex scaffolds were not cytotoxic after PA treatment at day 1. This reduced adsorption of PA components can be a result of different material chemistry (PCL vs. polystyrene), scaffold architecture and specific surface area (nanofibrous PCL vs. macroporous Alvetex). In addition, cells seeded on Alvetex demonstrated robust cell proliferation that was significantly higher than ePCL (100-200%). Interestingly, PA-Alv showed maximum proliferation and if PA-Alv were washed with ethanol, the proliferation rates return back to baseline (Ctrl-Alv). This again indicates that ethanol was effective in reversing the PA-induced change in Alvetex polystyrene scaffolds.
Discussion
In addition to being non-toxic, tissue-engineering scaffolds need to be biologically active; integrate with the tissues, undergo remodeling and be eventually replaced by the host tissue. In order for these events to occur, it is imperative that the scaffolds act as a favorable substrate that support appropriate cell activity, including attachment, migration and proliferation through the thickness of the scaffold. PCL is aliphatic polyester, readily soluble in a variety of solvents used in manufacturing. Further, being a synthetic polymer, the degradation rates and mechanical properties can be readily controlled. The fact that a number of drug-delivery devices fabricated with PCL already have FDA approval makes this polymer really attractive for tissue engineering purposes [33] .
Irrespective of its biomaterial, fabrication technique or its intended clinical application any implanted biomaterial must be sterile prior to implantation. Even though a variety of physical (autoclaving, dry heat and irradiation) or chemical (ethylene oxide gas or peracetic acid liquid) methods exist, our lab has reported conventional sterilization techniques (including EtO) induced PCL scaffold degradation, while peracetic acid treatment (1000 ppm for 15 min at room temperature) effectively sterilized the scaffolds without adversely affecting its properties.
Since PA is an equilibrium mixture of acetic acid, hydrogen peroxide and water, presence of toxic residuals within the biomaterial can contribute to cytotoxicity and hence remains a concern. Given the efficacy of PA in sterilizing polymeric scaffolds at room temperature, the focus of this study was to address the issue of cytotoxicity after PA treatment. Our cytotoxicity results in ePCL is consistent with the findings of Franklin et al. [34] , who reported significant cytotoxicity associated Figure 8 . Differential effects of PAA on various substrates. Data is presented as a ratio of optical densities from day 7 to day 1 to account for significant differences in initial (day 1) cell attachment on different surfaces. Since each scaffold serves as its internal control, this approach allows comparison of cell proliferation across scaffolds. While ES+PA+ EtOH supported early cell survival and limited cell proliferation, it was significantly lower than Ctrl ES. PA+ Alvetex showed maximal cell proliferation, which decreased following ethanol wash.
Since PA is an equilibrium mixture of acetic acid, hydrogen peroxide and water, presence of toxic residuals within the biomaterial can contribute to cytotoxicity and hence remains a concern. Given the efficacy of PA in sterilizing polymeric scaffolds at room temperature, the focus of this study was to address the issue of cytotoxicity after PA treatment. Our cytotoxicity results in ePCL is consistent with the findings of Franklin et al. [34] , who reported significant cytotoxicity associated with low temperature hydrogen peroxide gas plasma treatment of PCL scaffolds. The authors suggested that the leaching of residual hydrogen peroxide from within or upon the porous scaffolds could explain observed cytotoxic effects. Other studies have reported adsorption of known chemical and gas sterilants (hydrogen peroxide and EtO) onto polymers with some polymer absorbing considerable amounts of H 2 O 2 in less than an hour. [32, 35] Studies exist in the literature regarding use of STS and catalase to remove residual concentrations of PA. [36] . Radl et al. demonstrated that desorption kinetics from polymers exposed to hydrogen peroxide showed a strong dependence on the material composition and temperature [29] . These studies formed the basis for the physico-chemical methods we employed to desorb PA residues from electrospun scaffolds in this study.
Since conventional processing of scaffolds prior to experiments is to treat them with ethanol followed by 3 washes with DI/ PBS 10 min per wash and the solutions being changed for every wash, we started off with this strategy. Extensive washing (irrespective of volume or the number of times solutions were changed) or total incubation time (up to 2 days) were any more effective than washing for 30 min. Looking at the minimal effect of washing on removing PA residuals, we turned our attention to using published physical and chemical methods of neutralizing PA residuals using STS, catalase and aeration. With limited success, we chose to investigate the effect of ethanol wash on PA-ePCL scaffolds. Support for this strategy came from few studies that reported use of peracetic acid-ethanol solution for sterilizing bone allografts [37, 38] . Even though peracetic acid itself was sufficient for achieving sterilization, additional steps-application of negative pressure (200 mbar); addition of ethanol (approximately 24%) and gentle agitation were required to ensure predictable sterilization throughout the thickness of the allografts. We hypothesized that ethanol and peracetic acid being similar sized molecules and with ethanol possessing better wetting capabilities, PA-treatment followed by ethanol wash may result in effective desorption of PA residues. We confirmed the effectiveness of ethanol wash in additional experiments on solid, non-porous, poly-ether-ether ketone (PEEK) surfaces and MG-63 cells (data not shown).
While observing cytotoxicity in PA-ePCL scaffolds, we recognized that effect of PA cannot be generalized and may depend on substrate chemical composition and architecture. The evidence came from a recently published study, which reported no cytotoxicity following PA treatment of decellularized cadaveric tendons. [39] While differences in terms of available surface area and post-PA alkali neutralization could have accounted for different observations, it provided an impetus to look into an alternate scaffold to compare. The decision to choose Alvetex was because it was commercially available, made from polystyrene, generated by high internal phase emulsion and has porosity >90% with regular (~40um) interconnected pores [40] .
We reasoned direct comparison of commercially available Alvetex and in-house generated ePCL would allow identify if the effect of PA would be affected by scaffold composition, geometry and architecture. While Alvetex was superior to ePCL in terms of cell proliferation both short and long term, the more interesting finding was the improved performance of Alvetex scaffolds that were treated with PA indicating some favorable surface changes induced on polystyrene surfaces. The mechanisms underlying these changes are currently being investigated. Contact angle measurements done on Alvetex scaffolds following different treatments revealed no significant differences between conventional ethanol treatment (manufacturer recommendation) and PA treatment (data not shown). These observations suggest that parameters other than scaffold hydrophilicity are responsible for the favorable cell response.
Among the limitations of the current study are use of two time points to assess cell proliferation. In the context of tissue engineering, a longer time point would prove beneficial. This would be possible with the use of bioreactors. We used scanning electron micrographs to provide a visual representation of cell-scaffold interactions at microscopic level. However, use of more sophisticated confocal microscopy and molecular markers of adhesion and spreading (f-Actin, vinculin, integrins etc.) would provide more insights into cell behavior.
Overall, the data from the current study has demonstrated that peracetic acid can be a viable sterilant for polymeric tissue engineering scaffold especially after verifying if the cytotoxic adsorbed residuals are removed. PA poses an interesting challenge because its adsorption profile was different in ePCL and polystyrene. Possible explanations could be differences in polymer chemistry, fabrication technique (including solvents used), scaffold architecture (porosity and available surface area) as well as additional post fabrication steps. Furthermore, by mechanisms that are not clear, PA treatment also positively influences cell proliferation in Alvetex. Importantly, we have developed a reliable strategy to reverse the effects of PA treatment using ethanol.
One of the important issues to consider in developing polymeric scaffolds for clinical application is the effect of sterilization on degradation kinetics. Since most polymers undergo hydrolysis (enzymatic or non-enzymatic) upon implantation, when implanted, this needs to be investigated further. This is even more relevant with peracetic acid since acid mediated hydrolysis of polymer chains is known to occur. Elucidation of multiple effects of as well as mechanisms underlying changes of polymeric surfaces after PA treatment presents an interesting area for future research.
Conclusions
The goal of the current study was to evaluate the cytocompatibility of electrospun polymeric scaffolds sterilized by PA using Live-Dead assay and MC3T3 cells. Live/Dead staining indicated massive cell death on PA treated ePCL scaffolds. These cytotoxic effects persisted after employing known methods to remove residuals including PBS washing, use of neutralizing agents (catalase and sodium thiosulfate) as well as extensive aeration. Washing PA treated scaffolds with 80% ethanol for 30 min resulted in recovery of cytocompatibility, compared to controls. However, the proliferation lagged behind the controls over a 7-day period. Alvetex scaffolds consistently performed better than ePCL following traditional ethanol disinfection. More interesting is the fact that there was significantly enhanced cell attachment and proliferation on Alvetex scaffolds after PA treatment. These data illustrates the differential effects of PA on various polymeric surfaces and provides interesting avenue to modulate cell behavior on tissue engineering scaffolds. 
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